Abstract: This paper investigates the interactions among the Romanian industrial production, exports and imports after the adhesion to European Union. We employ monthly values testing for the Granger Causality between the variables in a Vector Autoregression framework. Our results indicate significant causalities among the variables, especially the one from the returns of exports to the returns of the industrial production index. We could consider these findings as an argument in favor of the Exports-Led Growth Hypothesis.
Introduction
In the last decades, in the context of increasing trade openness, the relationship between the outputs of the economic activity and the foreign trade became a key aspect of the macroeconomic decisions. In the specialized literature there were revealed the complex interactions between the variables of the economic output and the variables of the foreign trade.
The exports could influence the performances of the national economy by various channels. The so-called "Learning by Exporting" mechanism highlights the improvement of firms' performances due to exports activities (Clerides et al., 1998 revealed that the economic growth could also stimulate the imports, as the so-called "Growth -Led Imports Hypothesis" (GLIH) stipulates, by increasing the demand for the raw materials necessary for the industrial production or by the increase of the real wages, which could lead to the demands of some imported goods (Findlay, R. 1984; Barro, 1991; Edwards, 1998; Frankel and Romer, 1999; Chen, 2009; Gurgul and Lach, 2010 The analysis of the relationship between the foreign trade and the outputs of the economic activity has to take into consideration the interactions between exports and imports. Besides the influence through economic growth, there are other channels, such as the fact that many exported goods are produced with imported raw materials (Husted, 1992 The main indicator employed to describe the outputs of the economic activity to the national level is the Gross Domestic Product (GDP). This variable is also largely used to commensurate the economic growth and the standard of living. However, its use has some limitations, especially the fact that in general it is not calculated to frequencies less than a trimester. An alternative to GDP could be considered the industrial production which reflects the outputs of the industrial sector. This indicator is calculated monthly and it could be used to forecast the GDP.
In this paper we approach the relationship between the Romanian foreign trade and the output of economic activity after the adhesion to European Union. Due to the relative short period of time we employ monthly values of the exports, imports and of the industrial production. We investigate the interactions among these variables in a Vector Autoregression (VAR) framework which allows us to test the Granger causalities. The rest of the paper is organized as it follows: the second part described the data and methodology employed to investigate the interactions between the foreign trade and the industrial production, the third part presents the empirical results and the fourth part concludes.
Data and Methodology
In our investigation about the relationship between foreign trade and industrial production we employed monthly values of the industrial production index, provided by the National Institute of Statistics (NIS) from Romania, and of exports and imports, provided by the National Bank of Romania (NBR). Our sample of data covers a period of time from January 2007 to December 2013.
NIS adjusts the industrial production index in accordance to the seasonality and the number of the working day on a month while NBR provide the nominal values of the exports and imports expressed in euro. In order to transpose the exports and imports to forms which are compatible to the industrial production index we adjust them to seasonality (using ARIMA technique) and to the number of the working day on a month.
Then we express them in the national currency, deflating and normalizing them. For all three variables we calculate the simple returns using the notations:
-retindpr, as the simple return of the industrial production index; -retexp, as the simple return of the exports; -retimp, as the simple return of the imports.
As a preliminary stage of the VAR analysis we investigate the stationarity of the three returns by performing the Augmented Dickey -Fuller (ADF) unit root tests with intercept as deterministic term (Dickey & Fuller, 1979) . We use the Akaike Information Criteria to select the numbers of lags of the ADF regressions (Akaike, 1973 ).
As we mentioned before, we reveal the interactions among the three returns by employing VAR models (Sims, 1980; Lütkepohl, 2011) . The three equations of a VAR model used in this investigation are described by the formula: In the VAR framework we test for the Granger causalities among the three returns (Granger 1969; Granger, 1988 ).
Empirical Results

Stationarity Analysis
We perform the ADF tests on the returns of exports, imports and industrial production. The results, presented in the Table 1 , indicate the stationarity of all returns. Note: *** means significant at 0.01 levels.
The number of lags selection
We select the number of lags for the VAR models using the three criteria: AIC, BIC and HQC. We take into consideration a maximum 5 number of lags. The criteria values, presented in the Table 2 , indicate different numbers of lags:
-for the Akaike Information Criterion, 3 lags;
-for the Schwarz Bayesian Information Criterion, 1 lag;
-for the Hannan -Quinn Information Criterion, 2 lags.
We employ VAR models for each of the number of lags selected by the three criteria. Note: The asterisks indicate the best values of the respective information criteria.
Analysis in a VAR(1) framework
The Table 3 reports the first equation (with retindpr as dependent variable) of VAR(1) model. We found significant coefficients for the first lagged values of retindpr and retexp. Note: *** means significant at 0.01 levels.
For the second equation (with retexp as dependent variable) of VAR(1) model we found a significant coefficient for the first lagged value of retexp (Table 4) . Note: *** means significant at 0.01 level.
The parameters of the third equation (with retimp as dependent variable) of the VAR(1) model are presented in the Table 5 . We found significant coefficients for the first lagged values of retindpr and retexp. Note: ** means significant at 0.05 levels.
In the framework of VAR (1) we test for the Granger causality among the returns.
The results, presented in the Table 6 , indicate the following causalities:
-from retindpr to retimp;
-from retexp to retindpr and retimp;
-from retimp to retindpr. 
Analysis in a VAR(2) framework
For a VAR(2) model, the parameters of the first equation (with retindpr as dependent variable) are presented in the Table 7 . The results consisted in significant coefficients of the first lagged values of retindpr and retexp. Note: ***, ** mean significant at 0.01 and 0.05 levels, respectively.
The Table 8 reports the parameters of the second equation (with retexp as dependent variable) of VAR(2) model. We find significant coefficients for the first and second lagged values of retindpr and retexp. Note: ***, **, * mean significant at 0.01, 0.05 and 0.1 levels, respectively.
For the third equation (with retimp as dependent variable) of the VAR(2) model resulted significant coefficients for the first lagged values of retindpr and retexp (Table 9 ). Note: ***, **, * mean significant at 0.01, 0.05 and 0.1 levels, respectively.
For a VAR(2) model resulted the following Granger causalities:
-from retindpr to retexp and retimp;
-from retexp to retindpr (Table 10) . 
Analysis in a VAR(3) framework
The Table 11 reports the parameters of the first equation (with retindpr as dependent variable) of the VAR(3) model. We found significant coefficients for the first and third lagged values of the retindpr. Note: ***, **, * mean significant at 0.01, 0.05 and 0.1 levels, respectively.
The Table 13 reports the parameters of the third equation (with retimp as dependent variable) of VAR(3) model. We found significant coefficients for the first lagged values of retindpr and for the first and third lagged values of retexp. Note: ***, **, * mean significant at 0.01, 0.05 and 0.1 levels, respectively.
In the VAR(3) framework we test for the Granger causality among the returns.
The results, presented in the Table 14 , indicate the following causalities:
Conclusions
In this paper we investigated, by VAR models and by Granger Causality tests, the relationship between the industrial production and the foreign trade of Romania after the adhesion to European Union.
For the three VAR models employed we obtained different forms of interactions among the returns of industrial production index, exports and imports. The values of Adjusted R-squared parameters indicate, for the VAR equations, a significant influence of some factors that were not taken into consideration in the models.
For the Granger Causality tests we also found some differences among the three VAR models. However, the results indicate, for all VAR models, a significant causality from the returns of exports to the returns of the industrial production index. As the industrial production could be considered as a predictor of GDP, we could see this causality as an argument in favor of ELGH.
This investigation could be extended by employing specific categories of imports and exports. We could also introduce in the VAR models other indicators of the national economy outputs.
